(12) MEHCAyHAPOAHAJI 3AHBKA, OnyEJIHKOBAHHAfl B COOTBETCTBH H C 
AOrOBOPOM O IIATEHTHOfl KOOI1EPAUHH (PCT) 



| HCnPABJIEHHblft BAPMAHT 



(19) BCEMHPHA* OPrAHtttAUllfl 
HllTEJlJIEKTVAJlbHOfl COBCTBEHHOCTM 

MoKAyHapoAHoc 6iopo 



(43) JX&T* MttKayHapoAHoft ny6/iHKamiit: 
4 hiojih 2002 (04.07.2002) 




PCT 



(10) HoMcp MOKAyHapoAHOfi nyCjiHKauMu: 

WO 02/052064 Al 



(SI) MoKayHapoAtian naTeHTHan KJiaccH<f>mcaiiHH 7 : 

C23C 24/04 

(21) HoMep Me?KAyHapoAHon sbubkh: PCT/RU0 1/00350 

(22) MWKAyHapoAHofi noaasH: 

23 aBrycTa200l (23.08.2001) 



(25) fl3biK noAasH: 

(26) fhbiK ny6jiHKai|HH: 



pyccKHM 

pyCCKMtf 



(30) AaHHbie o npnopHTeTe: 

20001 12233 1 25 aarycia 2000 (25.08.2000) RU 

(71) 3asBHT€Ab (d*n ecex yKa30HHbix eocydapcme, KpoMe 

(US): OEU1ECTBO C OrPAHHHEHHOfi OT- 
BETCTBEHHOCTbiO OEHHIICKHft UEHP 
POPOUJKOBOrO HAFlMJlEHHfl [RU/RU]; 
249020 KajiyoKCKaa o6/i. f 06hhhck, y/i. KypnaTOBa, a. 
21, o<J>. 114 B (RU). [OBSCHECTVO S OCRANI- 
CHENNOl OTVETSTVENOCTJU OBNINSKY 
TSENTR POROSHKOVOGO NAPYLENIA, 
Obninsk (RU)]. 

(72) Hjo6peTaTe/iH; h 

(75) H 3 06 pcTBTCA h/3 a h bhtc a m (montKO dji* (US): 
KAWHPHH A-ieiccaHAp MBaHOBMi, [RU/RU] 
249034 KaAy»CK£w o6ji., Oohhhck, np. MapKca, 51, 87 
(RU). KASIIIR1N, Aleksandr Ivanovlch, Obninsk 



(RU). KJIIOEB OAer 0>eAopoBHH, (RU/RU] 
249020, KajiyaccKa* o6ji., 06hhhck, Kohhsuiobckopo, 
A. 7, k6. 35 (RU). KLJUEV, Oleg Fedorovlch, 
Obninsk (RU). UJKO^KHH AjieiccaHjip Bhkto- 
poBMw, 249020 KajiyaccKa*! 06/1., OGkkhck, y/i. 
larapMHa, a. 63, kb.41 (RU) [SHKODKIN 
Aleksandr Viktorovich, Obninsk (RU)]. 

(74) AreHT: BEJIHMKO, HaTaAbn HHKOJi<J>eBHa; 249020 
KaAyttCKaa o6ji., Oohhhck, a'a 452 (RU) 
[VELICHKO Natalja Nicolacvna, Obninsk (RU)]. 

(81) yKaiaHHbie rocyAapcTBa (naiftWHOAbHo); AL, AU, 
BA, BB, BG, BR, CA, CN, CU, CZ, EE, EGD, GE, 
HR, HU, ID, IL, IN, IS, JP, KP, KR, KZ, LC, LK, 
LR, LT, LV, MG, MK, MN, MX, NO, NZ, PL, RO, 
SG, SI, SK, SL, TR, UA, US, VN, YU. 

(84) yicawMHwe rocyAapcTBa (pe^uoHCUibHo): ARIPO ria- 
reHT (GH, GM, KE, LS, MW, MZ, SD, SL, SZ, TZ. 
UG, ZW), cBpa3HftcKHfl naTCHT (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), cBponeBcKHR naTCHT (AT, 
BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, TR), naTeirr OAPI (BF, BJ, 
CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, 
SN, TD, TG). 

Ony6.iHK0Bana 

C omnemoM o MeotcdynapodhOM noucice. 

[ripoAontteHne Ha chca. CTpaiimic] 



O 
M 

© 

o 



(54) Title: COATING METHOD 



^ (54) HaiBBHHe H)o6peTemisi: CnOCOE nOJlY4EHH« FlOKPMTHfi 



(57) Abstract: The inventive method relates lo the application of metallic coatings on surfaces of articles and can be used for 
producing and repairing pressurised articles or articles which have high corrosion resistance, heat resistance and other qualities. 
The inventive method consists in pre-heating compressed air to a temperature of 400 °C-700 °C, forming a high-speed airflow in 
a supersonic nozzle, accelerating up and applying powder material on the surface of article. Said powder material is embodied in 
the form of a mechanical mixture of metallic powders of at least two metals one of which is a zinc powder corresponding to 20- 
60 % of the total weight of the metallic powder. The zinc and compressed air heated to a specified temperature assure high 
performance of the method and make it possible to produce coatings exhibiting a low gas permeability and a high adhesion to a 
bottom layer. 
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(57)Pe<t>epa T : CnocoG npeAHa3HaHeH juin nojiyqeHK^ MeTajuimecKHx noKpbiTHfi Ha no- 
BepxHOCTH mneimvi, b nacTHOCTM npn n3roTOBJicHHH h peMOHTe h3acjihh, Tpe- 

6yK)lUHX rCpMCTHHHOCTH, nOBbllilCHHOH KOpp03HOHHOH CTOHKOCTH, >KapOCTOM- 

kocto h ApyrHX xanecTB. Cnoco6 BKJDOHaer b ce6a npeABapHTejibHbifi Harpee 
ca<aToro B03flyxa no TeMnepaTypw 400 - 700°C 3 (J)opM hpobbh He b CBepx3Byico- 
bom coiuie BbicoKocxopocTHoro B03flyuiHoro noTOKa, ycKopeHMe 3thm tiotokom 
h HaHeceHHe Ha noBepxHOCTb mnemin nopouiKOBoro MaTepnajia, npeACTaB- 
juuoiuero co6oh MexaHHqecKyio CMeci> xepaMMMecicoro MeTaJuiHHecxoro no- 
pouiKOB, npHneM b KanecTBe MeraruiHqecKoro nopouiKa Hcnojib3yioT CMecb no- 
POujkob, no KpaimeM Mepe, AByx MeTaruiOB, oahh H3 KOTopbix nopomox UHHxa 
b kojihmcctbc 20-60% ot o6unero Beca MeTajuiHnecxoro nopoinxa. HajiHHMe b 
nopouiKOBOM MaTepHajre uHHxa h HarpeB oxaToro B03Ayxa ao yxa3aiwoH TeM- 
nepaTypw oGecneHHBaiOT nojiyneHHe c bwcokoh npoH3BOAH*rejibHocTbio no- 

KptlTHM, 06jiaAaK)lAHX HM3KOM mOIipOHHUaeMOCTbK) H BblCOKOfi npOHHOCTbK) 

cueaneHHJi c n oajio>kxoh . 8 n.(}). 



WO 02/052064 



PCT/RUO 1/00350 



oiocob nojiy^EHHH iiokphthh 

5 H3o6peTemfe othochtca k TexHOJiorim nojiyneHHH noKptrraft Ha no- 

BepxHocra H3Aejraft, a HMerao k cnoco6aM nojiyneHHa noKpBiTHH c hciiojib- 
30BaHH6M HeopraHHqecKoro nopomKa, h mohcct 6bitb HcnojiB30BaHo b pa3- 

JEFfflBIX OTpaCJIHX ManiHHOCTpOeHHH, B HaCTHOCTH IipH H3rOTOBJieHHH H pe- 

MOHTe H3Aejnm, Tpe6yK>mHX repMenrqrHOCTH, noBBimeHHOH KOppo3HOHHPH 

10 CTOHKOCTH, XCapOCTOfiKOCTH h Apyrax KanecTB. 

B HacTOJimee Bpem h3bcctho HecicojiBKO ciioco6ob ra30AHHaMHqecKO- 
ro HaHeceHHH MeTajuiH^ecKHx noKpuTHif, ocoGchhoctbio KOTOptrx ^BJi^erc^ 

yCKOpeHHe HaCTEm CBCpX3ByKOBBIM ra30BHM nOTOKOM 6e3 HCIIOJIB30BaHHH Ka- 
KHX-JIh60 ropiOHMX ra30B HJIH >KH£KOCTeH. 

15 HanpHMep, H3BecrcH cnoco6 nojiyneHiw noKptiraH nyreM HaneceHHfl 

ycKOpeHHoro CBepx3ByKOBBiM ra30BBiM norokoM noponnca arooMHHHfl (Abt. 
cbha. CCCP Jfe 1618782, kji. C 23 C 26/00). Ochobhbim HeAOcrancoM 3Toro 
cnoco6a xsjixercz hh3km s^^ckthbhoctb, o6ycjiOBJieHHa^ tcm, hto hciiojib- 
3yK)TCH xojio^Hbie qacTHijbi bjhomhhhh, KOTopBie ycKopaiOTca w cpaBHH- 

20 tcjibho He6oji&nnix CKopocrefi, b CHjiy nero Ha no/yiOKice Mo^eeT 3aKpenHTBCH 
jramt He6ojn>nioe kojihhcctbo naortm, hto BejieT k yBejnraeHmo pacxo^a no- 
poraKOBoro MaTepnajia h BpeMemi nojiyHeHHH noKpBiTHfl. 

H3BecxHBi TaioKe cnocoSn nojiyqeHHS noKpBiTHH, BKjnoHaionjHe Hane- 
cerate Ha noAJio»ocy (ocHOBy) nopoinKOB MerajuiOB, bbc^hhbix b ra30BBig 

25 noroK h ycKOpeHHBix BMecre c ra30BBiM iiotokom b CBepx3ByK0B0M coime 
(aBT- CBHfl. CCCP No 1618778, kji. C 23 C 4/00; naTeirrEP 0484533; ony&i. 
13.05.90; narero US 5302414, ony6n. 12.04.1994). B arax onoco6ax o6ec- 
ne^HBaercH ycicopeHHe nac-nm noponiKa ao (xwiee bbicokhx cKopocreH (ao 
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1200m/c).Ciioco6 b pane cjiynaeB no3BOJi*eT nojiynaTB noicpbrrafl c iiobli- 
30 meHHOH npOHHOCTbfO cueiuieHiiff c noAiioacKOH h hcbbicokoh nopHCTOCTbio. 

Q^HaKO HH3Kyio ra3onpoHimaeMOCTb noKptrrafi yAaercfl aoctctcb 

TOJIBKO npH OHeHB MaJIOH 3(})(})eKTHBH0CTH HaiEbUlCHHM (HH3KOM K03(J)<})HUHeH- 

Te HanBinemw). KpoMe Toro, ara cnocoSbi cpaBHarejiBHO Aopora h Texmrae- 
ckh cjioechbi, TaK KaK ana hx peajiH3aijHH Heo6xo^iMo HcnojiB30BaTB aoporo- 
35 CTOHmwe ra3H (panpHMep, rejirai) h bhcokhc AaBjiemia pa6onero ra3a (15-20 
aTM). 3to 3HaHHTejiBHO yBemraHBaeT ctohmoctb o6opyAOBaHHH h ycjioaaraeT 
TexHOJiorrao HaHeceHH* noKpbTTHH. no3TOMy 3th ciioco6bi Majio ncnojn>3y- 

fOTCfl B npOMMHIJieHHOCTH . 

B ^pyroM H3B6CTHOM crioco6e noKpbiTBW nojiynaiOT nyreM ycKopemoi 
40 ra30BbiM naroKOM, npeflBapirrejiBHO noAorpeTBiM ao 20-320°C, Mexamrae- 
ckoh CMecn Hacraii (mrreHT PO 2082823, kji.' C 23 C 24/04, 3a*ra. 
17.06.91, ony6ji. 27.06.97, EH 18). B aaHHOM cnoco6e cymccTBeHHO orpaHH- 
HQm TeMnepaTypa noAorpeBa ra3a h ckopoctb ra30Boro ncrroKa (hhcjio Maxa 
MeHLme 2). B cany ototo yK33aHHBiH cnoco6 He oSecneTOBaer bo3moechoctb 
45 4>opMHpOBaHHH c bbicokoh npOHSBO^HTejiBHOCTBio BHCOKorepMerirraMx no- 

KpBITEtH. 

KfeBecreH Taicace nonyqeiraa noKpErnm nyreM HcnojiB30BaHH)i MeTaJi- 
jpiqecKoro noponixa, cocroHmero m hcckojibkhx komti ohchtob , h ycKop^e- 
Moro ao CBepx3ByKOBBix CKOpocreH b noTOKe ra3a-Hocirrejia, HarpeToro ao 
50 TCMneparypBi 0,3-0,9 TeMnepaTypti Havana o6pa30BaHHa hchakoh <})a3Bi (na- 
tcht PO X° 2062820, kji. C 23 C 24/04, 3<uibji. 20.05.94, ony6n. 27.06.96, EH 
18). IIpH 3TOM, HcnojiB3y«, b HacTHOcra, cmccb mcah c ijhhkom, yAaercji no- 
jiynaTB xopomyio 3JieKTponp0BOAH0crn> h h3hococtohkoctb noKpBirag. Cy- 
mecTBeHHBiM HeAocTaTKOM 3Toro cnoco6a hbjihctcx to, hto nojiyraeMBie no- 

55 KpfclTHH HMeiOT HH3KyK) IipO^HOCTB djeilJieHHfl C nOflJlOHCKOH, a TexHOJioraa 

nojiyqerow noKpBinw ycjioaaaeHa Heo6xoAHMOCTBK> ero HaHeceima noA on- 
peAeneHHBiM yrnoM k noBepxHocra. 
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TaKWM o6pa30M 1 c noMomfcto roBeciwx cnocogoB npaK-nwecKH He- 
B03mo>kho o6eoneHUTi> 34>(|)6KTHBBoe ncrjiy^eRae noKp&iTKH, HMeioiOHX hb3- 
60 Kyio rasorrpoHHiiaeMOcrn. (BkicoKyio repMeTfcHHocTib) h BHcoKyio npo*mocrBio 
ajenjTeHBa c ochobogl 

Han6ojiee 6jih3khm k 3a*BJraeiv(OMy pemeufDC aBJweTM cnoco6 nony- 
nemia noKptrotS, BKmo^iajEonxutt ycKopeBKe b csepxsByKOBOM cowie noTOKOM 
npejapap WTejiKH o HarpeToro B03,atyxa h HaHecemre na noBepxHocrrs rojate/rpm 
65 noponiKOBoro MaTepHa^a, co^epacamero MexaHHTCdeyio cMect KepaMHHecKO- 
ro h MexajuTHHecKoro nopomicoB. B 3tom cnoco6e ocymecTBraeTCH npeziBa- 
pHxejiBHiiH Harpes cacaroro BC3#yxa (100-350°CX (J>opMHpOBaH»e b CBepx- 
3ByKOBOM conjie BfcicoKocicopocTHoro B03,fl(yruHoro noroKa h ycKopeHne 3thm 
noroKOM noponiKOBora Marepeajia. Bee 3to no3BOJwer nojiynaTb xiokphthk c 

70 BHCOKOH np04H0CTbK> ClieiDieHlftH C ttOOTCBKKOH U HH3KOH nOpHCTOQTBIO npH 

OTHocKTe Jitja c HeBwcoKHx 3aTpaTax (TlarreHT P3>M 203841 1, Kn. C 23 C 4/00 7 
saaeji. 17.1L93 5 ony6jL 27,06.95, £H 18). 

OflRaKO H 3TOT CnOC06 JipH JJOCTaTOHHO BHCOKOS npOHSBOflHTCJibHOCTH 

He oSecne^aeaer BBicoieyio repMerPRHOCTt liOKptrrafi, oco6eHHo npn HaHe- 

7S CetfflH TOracOCJTOSHSlX nOKpHHiH. flpH TaKOH TeXHOnorHH ? HeCMOTpH Ha HH3-r 

KyK> nopHCTOcre, TOHKOcjiOHHHe noKpbrrHH, bo MHornx cjiynaax He atyiHKrrca 

nojTHocTfcfO ra30HenpOHHiiaeMBiMH. 

3afla^eS 3aaBJiaeMoro peweHEJi HBJiHerca yjiy^nneHHe Ka^ecTBa noxpw- 

thhl, a HMeHHO, cHHx<eHHe hx rasoi^OHHiiaeMOcra, npH o6ecneqeHHH bbtco- 
80 koh nporaocrw: ciienjieHna noKpsirna c tiooto^kkoh h npoH3BCflHTejiBHOCTH 

(s^eKTHBHOcTk) nponecca. 

HocTaBjieHHaK 3a#ana flocxKraeTCff reM, hto b rcsBecmoM cnoco6e no- 

jTyHeHHff TiOKpBixHH, BKrno^aK)u?eM ycKopeHHe b csepx3ByKOBOM coroie nOTO- 

kom npeABapHTeJiBHO narperoro B03/ryxa h HaHecenne Ha noBepxHOCTB H3jie- 
85 jnw noponocoBoro MaTepnajia, co/iepacamero MexaHB^ecKyio cMecb KepaMH- 

qecKoro h MeraJuiHHecKoro nopoancoB, b ica^ecTBe MerajTjiHqecKoro noponiKa 
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Hcnojn>3yiOT CMecB nopomKOB, no Kpa&HeH Mepe, ^syx MeTafiJioB, o#hh h3 
KOTopbix nopomoK ipfinca b KomraecTBe 20-60% ot o6mero Beca Merajunrce- 
CKoro noponnca, npn 3tom B03#yx npeflBapirrejiBHO HarpeBaioT ao TCMnepa- 
90 TypH400-700°C. 

B 3aBHCHMOc™ ot MarepHana no/uioacKH h yciiOBHH 3KcnjiyaTamra np- 
KpHTHH b MeTajuiiraecKOM nopounce Hapaay c noponncoM mraica HcnojnayiOT, 
b HacTBOCTH, nopomoK ajnoMHHiw, MeflH hjih hx Mexamraecicyio CMeCb. 

B Ka^ecTBe KepaMjreecKoro noponiKa n;ejiecoo6pa3HO HcnojiB30BaTB 
95 . noponncH, HMeionme pa3Mep mcrrm 5-50 mkm. 

B KanecTBe KepaMBreecKoro noponnca HanSonee ijejiecoo6pa3HO hc- 
nojn>30Barb noponncH OKCH^a ajnoMHHH*, Kap6H#a kpcmhhk hjih hx CMecn. 

CpaBHHTejibHBiH aHajrtB noica3aji, ^rro 3a5LBjureMBift cnoco6 OTjnreaeTCJi 
ot npoTorana tcm, hto HcnojiB3yeTCfl MerajuiMqecKHH nopomoK, coaepaca- 
100 nnrtf nopomoK mmica b KOjnmecrBe 20-60%, a Taioxe tcm, hto c^carHH bo3- 
Ayx noAorpeBaKyr #o 6ojiee bhcokoh TemiepaTypBi, a hmchho, ao 400-7 00°C. 

CymHocTb 3a>nsjweMoro cnoco6a coctoht b cne^yion^eM. 

XopOmO H3BCCTHO, HTO npH HCnOJEb30BaHHH flJIfl HaHeceHHfl nOKpBITHH 

CMecn noponncoB pa3HBix MeTannoB moecho nojiy^aTB cneimam>Hbie ipe6ye- 
105 Mbie CBOttCTBa noKpsiTHH, HanpHMep, noBwmeHHyio h3hococtohkoctb hjih 
3Jieiciponp0BOflH0CTb noKpBiTHH (naTeHT P<J> K2 2062820, kji. C 23 C 24/04, 
3asBH, 20.05.94, ony6ji. 27.06.96, EH 18). 

IIOCKOJIBKy ra3OIip0HHIiaeM0CTb nOKpBITHH 3aBHCHT B OCHOBHOM OT 

CTpyKTypBi rparom Meacfly HacrmjaMH b noicpBrnni, to jjjir nojiy^eHHfl 6onee 
1 10 roiOTHoro KOHTaKra UQTKjsy nacTKixaMH mo^cho 6bijio 6bi b cocraB HanBijraeMo- 
ro noponncoBoro MaTepnana bkjuototb MeTaiui, o6jiaflaioii^ bbicokoh iuia- 

CTHHHOCTBIO, HanpHMep IZHHK, K3K OflHH H3 HanSoJiee flemeBBIX H AOCTyilHBIX. 

OflHaKO, khk noKa3HBaeT npaKTHKa ra30TepMHqecicoro HanBuieinur noKpHTHH 
(Xacyft A., TexHHKa HanBuieHHH, M.: MamHHOCTpoeime, 1975, c. 176), hhh- 
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115 KOBBie noKp&rour oTjnraaioTCfl noBBiiueHHOH ra3onpoH^aeMOCTBK) no cpaB- 

HeHHK), HanpHMep, c araoMHHHeBBiMH noKpBiraaMH. 

TeM He MeHee, y noKptrraif, nojiysaeMBix ra30flraiaMiraecKHMH mcto- 

.zjaMH, CTpyicrypa rpamm Mexcay HacmmaMH MoaceT chjibho OTJiinaTBCfl ot 

aHajiorOTHofi CTpyicrypbi y THrarqHbix ra3orepMiraecKHX MeroaoB. riosTOMy 
120 Hcnojib30BaHHe miHKa Morjio «aTB nojio>KHTejn>Hbifi pe3yjibTaT. OflHaico b jih- 

TepaType Ha momcht co3£aHHfl flaHHoro H3o6p6T6HHa arcyrcTBOBajia Kaxaa- 

J1H60 HH(j)OpM Wm O TOM, CDOC06CTByeT JIM TIpHCyTCTBHC UJIHKa b Ham>ijme- 

lycoM ra30anHaMmecKHMH MeroaaMH nopoimcoBOM iiiaTepHajie yMeHBineHHio 
ra3onpoHHi3,aeMOCTH noKptiTHH h KaKoe KOjnraecxBO ijHHica aojekho npncyr- 
125 cTBOBaTb b noponncoBOM MaTepHajie pjvi o6ecneHeiraa xopomen repMenraHO- 

CTH nOKpBITHH H BBICOKOH ITp04H0CTH erO CneiDiemM C nOWTO^CKOH. 

Tohho Taxx<e 6Bijia HeH3Beema mKfropMamra h 06 oimtManBHOM flua- 
na30He TeMnepaTyp HarpeBa cxcaToro ra3a, kotopbim ycieopflioTca nacnmBi 
nopomKa. Hcxofl* ro Toro, hto c noBBiHieimeM TeMnepaiypw nnacTHprnocxb 

130 ipimca yBeicMHBaeTCfl (mto aojdkho cnoco6cTBOBan> nojiyqemno 6ojiee Tec- 
hbix rpaHHU Me^ay qacraaaMH b noKpHum), TeivmepaTypy ra3a cjieAOBarco 
6bi noBBiiuarrb. TeM He MeHee, cymecreyioncra onbiT (TlaTeHT PO 2062820, 
kji. C 23 C 24/04, 3a*BJi. 20.05.94, ony&i. 27.06.96, BH 18) noicasbiBaji, qro 
npH Hcn0Jib3OBaHHH noponiKOBofi CMecH, coAepacamen hhhk, npH TeMnepa- 

135 Type ra3a 400°C h Bbime npoHCxoairr HHTencHBHoe Hajnmarae noponnca Ha 
creHKH conjia. 

TaKHM o6pa30M, 3apanee 6bijio HeH3BecxHO h Heo^eBHAHO, b Kaxofi 
CTenera npHcyrcTBHe mnnca b noKpbrraH SyfleT cnoco6cTB0BaTb yivieHbme- 
hhk) ero ra3onpoHHaaeMOCTH, Kaieoe KOjraqecTBO ijimica b nopoimcoBOM MaTe- 
140 pnane h kbk<ix TeMnepaTypa noflorpeBa pa6onero ra3a hbjdootch onTHMajib- 
hhmh wx nojiyneHM repMerorobix noKpBirnH c hh3koh ra3onpoHer*aeMQ- 

CTBK) H BBICOKOH npO t EHOCTBK) CIjenJieHHfl C nOAJIOECKOH (ochoboh). 
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#jih nojiyneHHH otbctob Ha 3th Bonpocbi 6hjih npoBefleHH cneimajiB- 
m>ie HCCJieAOBaHHH. Ebijio, b nacTHOCTH, o6Hapy^ceHO, hto repMenriHOCTB 

145 nOKpHTHH JIHUIB B He6oJIBIIIOH CTeneHH 33BHCHT OT HOpHCTOCTH nOKpHTHH. 
npH HH3KHX 3HaMeHHHX nopHCTOCTH, TFOTPTHHLIX flJUL TB30JI^2Lm^QCKlfK UO~ 

KpBiTHH, 6ojiee Ba»anyio pom, Hipaerr CTpyicrypa rpaHim (ciuiomHOCTb) mokay 
OT^ejEbHbiMH HacnmaMK, tyopumpyiowpMR noKpHine. J\jir nojiyneHHK no- 
KpHTHH c HH3Koft ra3onpoHHij;aeMocTBio Heo6xoflHMO oSecnewrB miOTHoe 
150 npHMBiKaHHe nacnm Apyr k Apyry, HanGojiee nojmoe 3anojiHemie Bcex mhk- 
po3a3opoB (npaioirqecKH He BjnDnonufx Ha nopHCTOCTt) Ha rpammax MeacAy 
HacumaMH. 

OKasanocB, *no Ao6aBJiemie b HarrwjiHeMBiS nopomKOBtm MaTepnaji 
BHHKOBoro nopomKa SHa^HTenBHO yMeHBmaeT ra3onpommaeMOCTB noicpBi- 
155 tbdh. Ilpn 6bdio oSHapyaceHO, hto yBejnraeroie TeMnepaiypM oxaToro B03#yxa 
TaioKe cnoco6crByeT yMeromeHHio ra3onpOHimaeMOCTH noKpBiTHH. 

B pesyjiBTaTe npoBeAeHHBix nccjieAOBaroili 6btjto o6Hapy>KeHo, hto 
npncyrcTBHe imraca b HanBuiaeMOM noponiKOBOM MaTepnane npn kojuctcctbc 
MeHee 20% ot o6meg Maccw MeTajraraecKoro nopopaca o6ecneHHBaer jmmB 
160 He3Haqm:ejiBHoe yMeHBnieHHe ra3onpoHm»eMOCTK. IIpH coflepacarara mraica 
6ojiee 60% Ha^nraaeT 3Ha t niTejiBHO yMeHBrnartcH npo^mocTB cueruieHHH no- 

KpBITHH C OCHOBOH. 3T0 06yCJI0BJieH0 TCM, WTO IipOTOX paBHBIX yCJIOBHSX 

qHCTO mrakOBHe noKpBiTFW o6jiaflaK)T MeHBinefi nporaocTbio cjjeiuieroiH c 

nOA^O>KKOH 3 HCM, B qaCTHOCTH, HHCTO 3JIIOMHHHCBBIC . 

165 IIpH HanBiJieHHH hokpbithh B03Ayx nepefl noAa^eft b cBepx3ByKOBoe 

coroio npeABapHTejiBHO noAorpeBaiOT, yBejiHHHBaa TeM caMBiM TeMnepaTypy 
CBepx3ByKOBoro B03Aynmoro noTOKa, kotopbim nopomoK ycicopaioT b cBepx- 
3ByKOBOM comie. ITpH otom, b 3aBHCHMOCTH ot toto, b KaKyio MacTB coruia 
bboahtch nopomoK (b A03ByKOByio hjih CBepx3ByKOByio), TeMnepaTypy no- 

170 Aorpesa B03ayxa BH6npafOT tbk, htoSbi Hacram>i umnca, 3(J)(}}eKTHBH0 ycKO- 
paacB b coiuie, oAHOBpeMeHHO pa3orpeBanHCb hotokom B03Ayxa h yBcmiHH- 



WO 02/052064 PCT/RUO 1/00350 

7 

Bajm cbok) ruiacnwHOCTb. 3iccnepHMeHTBi noKa3ajin, hto onraMajiBHBiMH 
TeMnepaTypaMH, jxo kotophx Heo6xoA3MO pa3orpeTB c>i<aTBra B03Ayx nepeA 
no^aneH ero b CBepx3ByKOBoe coimo, hbjmeotoi 400-700°C. Tor^a npa co- 

175 yaapeHHH c npeABiAymHM cnoeM noKpjbiTHH nacrranbi mnnca, pa3orpen>ie h 
oSjiaaaioiuKe bbicokoh ckopoctbio h ruiacraqHOCTBio, <})opMHpyioT 6onee 06- 
nnrpHbie iDrraa KOHTaicra c flpyrHMH nacnmaMH, Jierqe 3anojiH*K>T Bee mhk- 
poyrjiy6jieHMH Ha noBepxHOcra npeflbiaymero cjio* noKptrma h MHKpo3a30- 
pbi MCHCfly panee 3aKpenHBinHMHca HacrcnjaMH. 

180 Ilpa 6ojiee hidkoh TeMneparype noAorpeBa B03Ayxa Haemal UHraca He 

ycneBaiOT pa3orpeTbca b coiuie h ocraiOTCfl b MajioiuiacTHHHOM coctohhhh. 
npH coyaapemiH TaKHX HacTHij c noicpBrraeM (npeABiAynjiiM cjioeM nacraq), 
Ha rpaHHn;ax MeacAy HacrainaMH oeraioTca Minepo3a3opBi h He oSpasyerca 
AOCTaTo^HO cnjionraoft h iuiothoh crpyicrypBi rpamm uomsy qacrcmaMH b 

185 noKpBiTHH. IIpHqeM Hajnraae hjih OTcyTCTBHe noAo6HOH crpyicrypH rpaHHii, 
npaicnrqecKH He BjmaeT Ha hophctoctb noKpBrrafl. KpoMe toto, npH yneHB- 
raeHHH TeMnepaTypH noAorpesa B03Ayxa yMeHBmaerca ckopoctb B03Aynrao- 
ro noTOKa, a cjieaoBaTenBHO, h ckopoctb ^acum noponnca, to) BeaeT k chh- 
^ceHHio Bepo^THOcra 3aKpenjieHHH qacraij Ha noAnoaace h, TaKHM o6pa30M, k 

190 noBBiineHHOMy pacxoAy noponncoBoro Marepnajia, yBejinqeHmo BpeMemi na- 
HeceHHH noKpHTHa h yMeHBmeHHio npoH3BOAHTejiBHOCTH npouecca. 

IIpH 6ojiee bbicokoh TeMnepaType noAorpesa B03Ayxa Ha noBepxHOcra 
nofljiOKKH HannHaiOT 3aKpenjiHTBCK h Te Hacram>i MeTaJuia, Koropbie b npo- 
uecce y#apa no pa3HBtM npirataaM fle<J)opMHpoBajmcB cjia6o. IIpH 6ojiee hto- 

195 koh TeMnepaiype ohh He 3aKpeiurajracB Ha noBepxHOcra, a yjieTajm, hjih ner- 
ko c6hb3jihcb c noBepxHOcra ApyrHMH qacumaMH. B cjiyqae 3aKpenjieraM 
TaKHX Hacrarj Ha noBepxHOcra noAJioaoai yMeHBraaerca npoHHOCTB cixeiuie- 
hhh 3Toro noKpBiTHH c iioajiokkoh. KpoMe Toro, npH Mpe3MepHOM noBBime- 
hhh TeMnepaTypbi noAorpeBa B03Ayxa immcoBBie HacTHijBi Moryr pa3Mar- 

200 HaTBCH HaCTOJIBKO, HTO CHJ1BHO yBeJTEWHTCJI BepOJITHOCTB HajmnaHHH 3THX 
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qacTHU Ha BHyrpeHHHe ctchkh coiuia, HecMOTpa m npHcyrcTBHe b nopomKe 

KepaMOTecKHx Hacnm. 

KepaMOTecKHe *racTHHbi npn B3anMOAeHCTBHH c nofljioaacofi oHHinaicrr 
• ee ot 3arp>i3HeHHH h co3Aaiar pa3BHTbiH MHKpopejH>e<p noBepxHOcm, *rro 
205 oGecne^HBaeT yBejiiraeHHe npOTOOcra cixeiuieHiw noKpbrraa c nozyio>KKOH. 
KpoMe Toro, sth qacnmbi yaapaiOT no 3aKpenHBnraMca MerajuraraecKHM nac- 
•nmaM h, BCJie^ciBHe bhcokoh TBepAOCTH KepaMHKH, flonojiHHTejibHo hx Ae- 
4)opMHpyiOT a npeccyiox, yMeHbinaa nopncTOCTb noKptiraa k yBejraraHBaa 
iuiomaob rparam KOHTaicra Me»wy lacnmaMH b nokpbrrmi. Oqem. BaacHHM 

210 OTJWeTCH H TO, HTO HaCTHECbl KepaMHKH B IipOHeCCe flBHHCeHEW b conjie OIH- 

maiOT ct6hkh coiuia ot HajranaiomHX Ha hhx Hacrau MeTajma. 3to iio3bojih- 
jio cymecTBeHHO yBejiEraHBaTb TeMnepaTypy paSoqero ra3a, He onacaacb.Ha- 
jranaHHH Hacnm ea ctchkh coiuia. 

IIpHMepBi KOHKpeTHoro Hcnojn>30BaHH« npHBe^eHLi b TaGjnme, b koto- 
215 pofi fljw cpaBHeHBw noKa3aHH ycpe;meHHbie H3MepeHHH pa3jmqHbix xapaKTe- 
pHCTHK noKpBrrHfi, nojiyneHHbix 3aaBJiaeMBiM cnoco6oM, npH HaiEbiJieHHH no- 

pOIHKOB HMeiOmHX pa3JIH*IHbIH COCTaB. IIOKpBITHa HaHOCHJIHCb C nOMOIDJblO 

ycTpoHCTBa ana ra30£HHaMHqecKoro HaHeceHHa hokphthh, o6ecne ic THBaiome- 
ro HarpeB OKaroro B03Ayxa, noaany ero b cBepX3ByKOBoe coidio, BBeaeHHe b 

220 cBepx3ByKOBOH noTOK h ycKopeHHe 3thm noTOKOM noponncoBoro MarepHajia. 
Coflepacaraie MeranjiOB npHBe^eHO b npoueHrax or o6mero Beca Merajunree- 
cKoro nopoinKa b noponiKOBOM MarepHajie. Conepaeamie KepaMiraecKQro Ma- 
TepHana (oKCima ajnoMranra) Be3«e cocTaBjiano 30% ot o6mero Beca nopora- 
koboto MarepHajia. ra3orrpoHHnaeMOCTb H3Mepajiact Ha OAHHaKOBbix o6pa3- 

225 Hax npn TOjnimHe noKpbrnw okojio 0,5 mm h nepenaae aaBJieHHH 20 aTM. 
IIpOHHOCTb CHemieHHfl nOKpLITHJI C nOflJIOHCKOH (a#re3Ha) H3Mepjuiacb ihth4)- 
TOBBIM MeTOAOM. 
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Hs Ta6jimjM BHflHO, *rro HaHnyHiiiHH pe3yjiBTaT flocraraeTCH npH co- 
flep»caHHH DpHHKa b noponiKOBOM Marepnajie b KOjnraecTBe 20-60% ot Beca 
MexajuiOTecKoro nopomKa h iipn npe#BapHTejii>HOM no#orpeBe cacaToro bo3- 
23 5 Ayxa ao TeMneparypw 400-700 °C . 

IIpHBeAeHHbie BBime npHMepti KOHKpe-raoro itcnojiB30BaHM noKa3ajiH, 
hto npn peajnoaipra cnoco6a nony^aiOTCJi noKptrraa, oGna/jaioiitHe hh3koh 
ra3onpOHimacMOCTBK> h xopomefi npo^mocTbio cn&imewvi c nofljioaocoH. 

nojiyqeroM KanecTBeHmix noKptrrafi u;ejiecoo6pa3HO HCijojn>30- 
240 b3tb b Ka^ecTBe KepaMiwecKoro MarepHajia nopoinoK KepaMmcn c HacnmaMH 
pa3MepoM 5-50 mkm. Ecjih pa3Mep naormx KepaMHKH b nopomKe Me#bme 
okojio 5 mkm, to ohh 6bicrpo TOpM03flTca b 3aTopMoaceHHOM cnoe B03,zi;yxa 
nepefl noAJio>KKOH. HMea HH3Kyio CKOpocrb coy#apeHHa c nofljioaocoH, xaicne 
nacTHUBi mioxo OHHmaioT noBepxHOCTb nowioacKH h cna6o ynjioiMioT no- 
245 KptiTHH. IlpH pa3Mepe nacTHii 6ojiee okojio 50 mkm 3(})(j)eKT npoxHBonoJioac- 

HblH. TaKHP ^aCTHU^I npOH3BOflHT CJ1M11IK0M 60JtbIHOH 3p03H0HHBIH 3<t)(])eKT, 

He tojibko ynjiOTraiOT (J)opMMpyeMoe noKpbrme, ho h cpe3aioT 6ojiLrayio ero 
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qacTb. 3to b irrore npHBOflHT k CHHaceHmo 3(J)4)eKTHBHOcra npouecca Hara>i- 
jieHHH b aenoM. 

250 B KaneCTBe KepaMHraecKoro MarepHana y,no6HO Hcnonb30BaTi» Kap6n# 

KpeMHIW HJIH CMeCb KapSlWa KpeMHHfl C OKCHflOM aJUOMHHHa. Kap6HA KpeM- 

Haa ^BJwercH 6onee floporaM. OtfHaxo npn bbicokockopocthltx coyn;apeHHEX 
c noflJiCHKKOH nacnmti noponnca Kap6Hfla KpeMmra CBeTflTca, flaBaa, TaKHM 
o6pa30M, bo3MO)khoctb Ha6juo,AaTB iwtho HanBUiemra. IIpw BBinojraeHHH 
255 pa3jra»nn>ix pa6oT (HanpHMep, peMOHTHbix) Tanas BH3yanH3aiiaa jmjweTca 

CnocoS OTjnmerca npocroTOH, flemeBH3HOH, ero moecho Hcnoji&30- 
Ban> /yia peMOHra pa3jnrqm.ix H3flejraft, HanpHMep, AeTajiefi aBTOMo6mieH, b 

laCTHOCTH aBTOM06HJIBHBIX KOHOHUHOHepOB. 
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OOPMYJIA H30BPETEHHH 



1 . Cnoco6 noiiyqemw hokpbitkh, BKJDonaioniHH ydcopeime b CBepx- 
^ByKOBOM coiuie noroKOM npe^BapHTejiLHo HarpeToro B03ayxa h HaHecemie Ha 

5 noBepxHocTb H3flejiHH noponiKOBoro MaTepnajia, coflepaeamero McxamreecKyio 
cmccb KepaMiraecKoro h MCTamiBrcecKoro noponncoB, OTjnraaio^Hfica tcm, tto 
b Ka^ecTBe MeTajuinqecKoro noponnca Hcnom>3yK)T cmccb noponncoB, no Kpan- 
hch Mcpc, ppyx MeramiOB, oahh H3 KoropBix noporaoK umnca b kojihhcctbc 20- 
60% ot oSiaero Beca MeTajumqecKoro noponnca, npH 3tom B03«yx npetfBapn- 
10 TejiBHO HarpeBaioT p/o TCMncparypBi 400 - 700 °G 

2. CnocoG no n.l, cnrjimaroin.ifflcfl tcm, ^to b Ka^ecxBe noponnca 
jipyroro MeTajuia Hcnojn>3yK)T noponioK amoMHHHH. 

3. CnocoS no n.l, OTJinqaroncaficH tcm, hto b KanecTBe noponnca 
japyroro Merajuia Hcnoji£3yK)T noponioK mc#h. 

15 4. Cnoco6 no n.l, OTjnwaK)injfHC£ tcm, hto b Ka^ecxBe noponnca 

.apyroro MSTajuta HcnojiB3yK)T MexaioraccKyio CMecB noponncoB Mem h amo- 

MHHHfl. 

5. Cnoco6 no n. 1, ornmsjommcx. tcm, hto ncnojiB3ycTca KCpaMHqc- 
ckhh noponioK c pa3Mep0M qacran; 5-50 mkm, 
20 6. Cnoco6 no n. 1 , OTjnwaiomHHCH tcm, hto b Ka^ccTBC KepaMirae- 

CKoro noponnca ncnpJiB3yiOT okcha amoMJSHHK. 

7. Cnoco6 no n. 1 , OTjmqaionmHCH tcm, hto b fcanecTsc KepaMBrac- 
CKoro noponnca ncnojiB3yiOT Kap6n# KpCMmui. 

8. Cnoco6 no n. 1 , omwiajoinmcx tcm, hto b KanecTBe KepaMnqe- 
25 CKoro noponnca Hcnojn>3yK)T MexararqrccKyio CMect noponncoB OKCH.ua arnoMH- 

raw h Kap6n^a KpeMmuj. 
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ri^vioLe apteral yxmaHBi b npo^nm rpafru C o nare tnax-aKMorax yKaaaKbi b npHjioaccHHH 

!=± " T fi/Wft rrmnKwa BOKYMCHT. OIw6flHKO aEHHH 3 IlOCJie RtCTV. 



Oco6mo jcarrerop«H ccmjiothlix AOKyMearoD: 
A ^oKyvieHT, onpeflejunoiuuH oCmiill ypoBCHi, tcxmhkh 
E 60/1 ec paHHKtt AOxyMCKi, ho ony&utKOBamiHfi Ha aaiy 

MCJKayHapoAHoa nojiaMH hah ikcjic kcc 
O floicywictTT, oTHocsmmfca k ycmoMy pacKptmno, skwiohm- 

pOBaHHIO H TJ1, 

P /wKyMCHT. ony6jniK08aHHi,ift ro juttm McamyHaponHott no- 
AaMH, ho nocne asm ncnpainHBaeMoro npHopHTcra 



T 6©/iee nayntHa AOKyMCHT, ony6nHKoaaKHHfi nocne ruth 

npHOpHTCTS a npHBeACHHUft RU* IIOKHMBUHJI K3306p€TeHHH 

X AOKyMCHT. KMWotmrtt HaHfonee fcnoKoe othoiuchhc k np^ery 

nowcica, noponamufi HOBmay h H3o6pCTaTcm.cKHft yposcHb 
Y aoKywcHT, nopoMamHfi JooCperaTenBCKHfl yponeHt b comc- 

TaHHH C OflHKM HJIH HeCKOJIMCHMH flOKyMCHTaMH TOfl WC 

KflTeropnH 

& AOKyweHT, jremnonmHCJi naTCRTOM-aiianoroM 
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.epxHOc™ «««••. . ,acn,oc™ np» H3roroBJieHHH h peMonre xp* 
JL. repM^HOc™, no— « xopp— — , jKapocioH- 
Z» h apyrHX iomcctb. CnocoO « . ce6» »n« 

c*a TOro aoaayxa fl o W 400 - 700°C, *o P M H poBaH„e . CBepx3eyK0- 
Z co„„e JooKOCKopocHoro .03^0 noTOKa, ycKopeH-e «. noroxo 
11 „»„ »a noaepxHO^ — nopounco-oro «™p—.. 
„„ co6o« Mexa„H,ecKyK, cmbcb KcpaMHMecKoro m— ore „ - 
pouiKOB, npHHCM a KaMecTBe „— xoro nopounca h«,ot c«ec b no- 
I Koaime* Mepe ro yx oahh „3 Koropnx nopouox uhhkb 

DOIUKOB, nO KpaHHeH MCpc, „ 

LaH^e 20-60% or 06^0 aeca „,ecKoro nopoun*. H»»« 

nep^ 06— no»y.e„„e c b U coko* - 
0*—* h„3 K o« r a30„po„ H «ae„oc™o . b H coko« npo™ 

cuenjieHH* c ncxanoJKKOfi. 8 n.<J>. 



